14. Integration (Definite & Indefinite)

1. DEFINITION :
If f & g are functions of x such that g’(x) = f(x) then the function g is called a PRiMITIVE OR
ANTIDERIVATIVE OR INTEGRAL of f(x) w.rt. x and is written symbolically as

I f(x)dx=gx)+c & di {g(x) + c} = f(x), where c is called the constant of integration.
X
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TECHNIQUES OF INTEGRATION :
Substitution or change of independent variable .

Integral I = I f(x) dx is changed to I f(¢ (t)) f'(t) dt, by a suitable substitution
x = ¢ (t) provided the later integral is easier to integrate .

Integration by part : I uvdx=u I vdx — I |:3_u _[ de%dx where u & v are differentiable
X

function . Note : While using integration by parts, choose u & v such that

(a) I vdx is simple & (b) I |: _[ de% is simple to integrate.

This is generally obtained, by keeping the order of u & v as per the order of the letters in ILATE, where
; I—Inverse function, L — Logarithmic function ,

A — Algebraic function, T —Trigonometric function & E —Exponential function

Partial fraction , spiliting a bigger fraction into smaller fraction by known methods .
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DEFINITE INTEGRAL

; put x—oa=t> or x—B=t2.

b
1. I f(x) dx = F(b) — F(a) where J f(x) dx =F(x) + ¢

b
VERY IMPORTANT NOTE : If jf(x) dx=0= then the equation f(x) =0 has atleast one root lying

in (a,b) provided f is a continuous function in (a,b) .
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P-3 I f(x) dx = j f(x) dx + j f(x) dx , where ¢ may lie inside or outside the interval [a, b] . This property to be
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used when f is piecewise continuous in (a, b) .
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J. f(x)dx =0 if f(x) is an odd function ie. f(x)=—f(—x) .

—a

= 2I f(x)dx if f(x) is an even function i.e. f(x)=f(—x) .
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If f(x) <O(x) fora<x<b then | f(x)dx< [ ¢ (x) dx

b b b
Jf(x)dx| < I |f(x) |dx P-12 1f f(x) 20 on the interval [a, b], then I f(x) dx > 0.
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/2
j sin™x . cos™x dx = [(h—D(Mm—3)(n—5)....1or2[(m—D(m—3)....1or2] K
0 ) (m~+n)(m+n—2)(m-+n—4)....lor2

Where K = g ifbothmandnareeven (m,ne N) ; =1 otherwise

DERIVATIVE OF ANTIDERIVATIVE FUNCTION :
If h(x) & g(x) are differentiable functions of x then ,

h(x)

[y de=fh (0] KO - g (0] . £

X g(x)

DEFINITE INTEGRAL AS LIMIT OF ASUM :

b
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If a=0 & b=1 then, LMt | ¥ f(th) = If(x)dx ; where nh=1 OR
r=0 0
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6. ESTIMATION OF DEFINITE INTEGRAL :
b
(i) For a monotonic decreasing function in (a , b) ; f(b).(b—a) < I f(x) dx < f(a).(b—a)
b
(i) For a monotonic increasing function in (a, b); f(a).(b—a) < I f(x) dx < f(b).(b—a)
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